Molecular Docking and Molecular Dynamics Studies to Identify Potential OXA-10 Extended Spectrum β-Lactamase Non-hydrolysing Inhibitors for Pseudomonas aeruginosa.
Pseudomonas aeruginosa (P. aeruginosa) is an opportunistic bacterium that frequently causes nosocomial infections. New generation cephalosporins and β-lactams along with inhibitors are used for the treatment of opportunistic bacterial infections. The indiscriminate use of antibiotics has led to the emergence of bacterial resistance. Carbapenem class of antibiotics like imipenem and meropenem are currently the final line of antibiotics for the treatment of infections caused by multidrug-resistant P. aeruginosa. Recent reports indicate that P. aeruginosa has acquired resistance to imipenem through a class D oxacillinase-OXA-10 extended spectrum β-lactamase (ESBL). OXA-10 ESBL is encoded by the gene blaOXA-10. There is an urgent need to develop OXA-10 ESBL non-hydrolysing inhibitors. We have attempted to locate OXA-10 ESBL inhibitors by performing molecular docking and molecular dynamics studies on OXA-10 ESBL with imipenem analogues from ZINC database as well as employing imipenem to understand the mechanism of resistance at the structural level. Our in-silico analysis of imipenem analogues reveals that ZINC44672480 has ideal characteristics for a potent OXA-10 ESBL non-hydrolysing inhibitor. We believe that the results from our study will provide valuable insights into the mechanism of drug resistance and aid in designing potent inhibitors against OXA-10 ESBL producing P. aeruginosa.